The paper presents a study of tutor-student design reviews that form part of formal Industrial Design education. It is motivated by interests in how design expertise is acquired through experiences of designing and how novice designers are assisted to develop their own positions as designers. It explores the ways a professional designer tutor directs, guides and encourages students' engagement with a design task, and presents them with opportunities to develop their own design values, preferences, and design sensibilities. It uses the empirical data to draw attention to how the potential of design proposals as rhetorical instruments to serve both designers 'own thinking and the presentation of their designs to others is a prominent theme in the professional designer tutor's engagement.
pedagogical researchers. Among the matters of interest is what goes on in the interaction
between novice designers and those who teach or coach them; a concern to understand better what are the competences novices are acquiring through practicing their craft and being critiqued in the process. The goal of the research reported here is to contribute to better understanding of what may be contributed to designer formation by one particular type of educational experience, namely, the formative review of individual students' design work by a design practitioner engaged as tutor.
On the one hand, novice designers must develop a command of technical matters and the norms of practice in their discipline. They submit to inculcation to achieve this end. On the other hand they need to develop their own sensibilities; to develop their own values and preoccupations and the confidence and ability to manifest these in what they design. Professionals have to take responsibility for what they propose; becoming a design professional therefore implies finding one's own 'place' or 'voice' and being aware of what that is and the consequences. The study presented here examines the face-to-face interactions between a professional designer and some of the student designers he is tutoring to expose what his critique offers them. It comprises a close examination of a small number of 1:1 design reviews to explore how the students are presented simultaneously with opportunities to practice designing, to find their own voice as designers and to learn what is expected from them as members of a profession. The broader motivation for the study is an interest in how working on design projects serves to develop novice designers' competence as practitioners and their understanding of what becoming a designer entails. The paper first describes the material analyzed and the setting in which the design reviews take place. The ensuing analysis is in two parts. The first is an interpretation of the conversations between tutor and student; it draws attention to the repertoire of roles the tutor plays during the meetings. In these roles he retains control over the interactions that take place, conforming to established social practices in the pedagogical setting. The interpretation of the tutor's performance is presented through the lens of prior work that has characterized role profiles for tutors operating in a design studio context. The second part presents particular observations that arose as a result of examining the material with the broader motivation outlined above. In particular, attention is paid to how the novice designers are encouraged to use their emerging design ideas as resources for the development of their eventual design proposals and justify them to others. To do this the notion that designs serve as rhetorical instruments (Buchanan, 1989 (Buchanan, /1985 is introduced to draw out some very particular ways, in which the novice designers are invited to see how Nelson and Stolterman's notion that 'process and outcome are entwined and equally important to the designer ' (2012: p.243) can play out in their practice. It is important to emphasise that in both parts of the work attention is being drawn to the tutor's interactions with the students and their work as opportunities for the student designers to learn about designing and as invitations to explore their own stances. It is beyond the scope of the study, which is limited by the empirical data analysed, to make claims that these particular encounters are causally linked to specific advances in students' proficiency as designers.
Data and approach
The data examined forms a small part of the large DTRS10 shared corpus (Adams, 2013) . It comprises five single view-point video recordings and transcripts of design review meetings. In these one to one meetings the tutor, Gary, meets each of five industrial design students (Todd, Lynn, Adam, Alice and Sheryl) at two key moments in a semester long project (dubbed ID-jr) to design occasional-use 'quirky' seating to complement the traditional comprehensive office furniture range of an external client. 'The design project is client inspired, and after the final presentations the client will select one or more students for a design award and a summer internship.' (Adams, 2013, p.24) Two of the recordings relate to Gary's first reviews with Todd and Lynn respectively R1 (duration 20 mins.) and R2 (26 mins.) and three relate to second reviews (2-ID-jr) with Adam, Alice and then Sheryl; R3 (16 mins.), R4 (21 mins.) and R5
(only a 5 minute fragment recorded). Quotation of fragments of conversation below are italicized and use the labels R1-R5 with transcript timestamps, thus R2:18 refers to an exchange during the 18 th minute of the first review meeting between the tutor and Lynn.
Rationale for data selected
There are many different legitimate approaches to research which starts from a common data corpus. The introductory chapter in the edited collection of contributions to DTRS7 (McDonnell & Lloyd, 2009 ) discussed these in some detail. Here, the research goal outlined in the introduction influenced selection of the data examined. The students are at a relatively advanced stage in their formal education majoring in Industrial Design. One is a graduate student; the others are in their third year of a four-year bachelor programme. Their project has an external client. There are stakes for the students taking part beyond fulfilling educational assessment:
namely, the opportunity to compete for a prize and the award of an internship at the client company. This project, therefore, gives scope for students not only to gain technical knowledge but also to apply it within a credible professional context. The task requires them to develop designs to meet a brief, and to communicate these in a setting beyond the academy. This scenario, thus, offers an opportunity to inspect an educational experience that is expressly intended to support students' acquiring technical know-how, whilst simultaneously developing their own design values.
The collection of recordings relating to this project also includes presentations to clients (3-ID-jr and 5-ID-jr); these show the clients' interactions with the students are suggestions, clarifications, and encouragements focused on the design proposals. The clients are concerned with seeing designs that meet their brief: their interactions focus on the quality and potential of the design proposals themselves. In contrast to the recordings of these presentations to the clients, the recordings relating to the first and second design reviews between each student and the tutor show a richer variety of subjects of attention. At these two review stages, the tutor moves fluidly beyond direct critique of any particular design to encourage students to step back, to reflect on their designs, to evaluate their potential, to think differently about them, and to develop selfawareness of themselves as designers who have particular preoccupations and enthusiasm that can, and should, influence what they develop and propose. The differences in focus between the clients and the tutor is not surprising as we might expect the tutor's concerns to be with how the design project can be made to serve as an opportunity for learning about the practice of designing whereas the clients' concerns are with how well design proposals respond to their brief.
Recordings of the tutor's third, and final set of review meetings with the students (4-ID-jr) during the project show a focus on technical matters almost exclusively as he advises them on finalising the development of the designs they have selected to present to the clients.
The broad characterization given here of the topic orientations of the design reviews at each of the stages is consistent with that of other researchers' inspection of the same data (cf. Gray and Howard, 2015, for example) . The five meeting recordings selected for inspection present an opportunity to draw out what the tutor is doing in his formative design reviews to direct, guide and encourage students to accomplish the project they are undertaking and to see how he uses their work as opportunities to encourage them to explore and develop their own professional stance (Nelson & Stolterman, op.cit.) towards design.
Approach to interpretation
The interpretation of the five design reviews selected is based on a close inspection of what the participants say. The conversations, as discourse, are constrained by a number of factors. There are physical and practical constraints that include the locations of the meetings, how long they last, and how the topics of discussion are confined by prescription of the design process within which the review meetings play a formal, stage-delimiting role. These aspects of the events interpreted are described in the next section to set out the context in which the conversations take place. It is also understood that the discourse is shaped by being played out in what Gray (2014) describes as two fields of action: one oriented towards the academic community (the interlocutors are performing as tutor and as student), the other oriented towards professional behavior (here professional furniture designer and neophyte designer). Gray's work includes extensive elucidation of the potential for interference between these two fields of action. Here, however, it is simply recognized that we are inspecting how a professional designer tutor performs design reviews conversationally. With this in mind, prior research from the setting of design studio crits, in which practicing designers traditionally participate, is used as a lens for closer inspection of the types of exchanges taking place.
Much of the research into design crits (e.g. Sacks (1999) ; Heylighten & Neuckermans (1999) ; Uluoglu (2000) ; Oak (2000) ) examines resource-intensive studio experiences in which students' individual progression during a project is served by frequent, intensive, personal attention from a studio master. For example, Goldschmidt, Hochman and Dafni characterize the studio experience in architecture as typically, 'meeting two or three times a week for a number of hours, during which students present and discuss their work in progress with their teachers and sometimes also with classmates and guests ' (2010: p. 285) . Despite some differences in context, three types of roles, identified by Goldschmidt et al. (2010) as 'tutor profiles' -based on their literature review of tutoring in the design studio context -were used to organize the different types of conversational exchanges identified in the design reviews inspected here. They are presented, organized in the same way, in sections 3.2-3.5. The three profiles are: tutor as source of expertise or authority; as coach or facilitator; and as 'buddy' -one who provides encouragement and 'helps in socialization into the professional community ' (op.cit.: pp. 286-287) . The descriptions below are a result of identifying the role the tutor assumes from moment to moment in the conversations and then closer inspection of how each role is manifested. This reveals a range of conversational strategies at play and fluid movement between roles during each design review.
Section 3 below sets out the results of examining the conversation in the design reviews. Since the broader motivation for the work is to explore how working on design projects serves to develop novice designers' proficiency, and this entails a designer self-consciously developing their own 'stance in relationship to that which is being designed', the concept of designs functioning as rhetorical instruments was overlaid on the material analysed. This allowed the construction of an account of the tutor-student interactions in terms of how the design proposals the students were supported in developing were being made to serve as instruments for design reasoning through the conversational interventions of the tutor. This account is presented in section 4.
The design reviews in context

Constraints of place and time
The design reviews take place in work-rooms where other students and staff are present. The environment is noisy: there is background disturbance from others' conversations and comings and goings through the space. The tables where sketches, images on computer screens, or 3-D models are discussed are cramped and cluttered by other objects. The video is recorded by a researcher who is present during the recording, usually filming from a static position, but occasionally moving round the tutor and the student while their conversation takes place. Despite the apparent shortcomings of the immediate environment, the interlocutors do seem to be able to focus on the matters they are discussing, rarely indicating awareness of either the video-recoding taking place, or the surrounding activities.
Whilst the locations are places in which the students do some of their work, there is not a sense of their ownership of the space: we are not seeing the students being visited by the tutor at their 'own' desks in a dedicated workspace. The design reviews do not occur in what is conventionally understood as a studio setting that has territorial connotations (cf. reference to 'guests' quoted below). What is in common with the 'studio' experience is that the students are independently developing designs to address a brief. A second distinction is apparent between one to one crits in the 'studio' and the design review data examined. Here, students meet with their tutor only at key milestones in their design process -outlined below. The tutor reminds the students of the purposes of each meeting and what progression outcomes are necessary. So, whilst the meetings help students to shape their ideas (formatively), they also play a summative role, not as formal assessment points per se, but to mark critical transitions between phases of the design process the students are following. That design process is now briefly described, drawing on the characterization supplied with the dataset (Adams, 2013: pp. 26-30) supplemented by evidence from the explicit references to tasks made by the tutor, Gary, during the meetings themselves.
Prescribed elements of the design process
The students are working on this design project in parallel with pursuing other components of their formal education. They have a design brief from external clients who design, manufacture and retail office furniture. The students have examined the company's current office furnishings
ranges and 'what the competition is doing'. They are tasked with preparing a set of ideas to discuss with their tutor in a first (1:1) design review (1-ID-jr) with him. In this session they review their initial ideas with the specific goal of identifying five concepts for further development. During these meetings the tutor accomplishes a number of things including prescribing how to go about the next task. He tells them to spend two hours on each idea, to develop each as much as possible, to think about seating ergonomics (so function) at the scale required for accommodating a sitting person, and so on. He tells them to have a 'hard stop' after working for two hours on each concept.
The purpose of the second set of review meetings (2-ID-jr) is to select three from the five developed concepts through discussion with the tutor. These three alternatives are to form the basis of short, 'elevator pitch' presentations to a small group of client stakeholders. These 5-minute presentations and resulting questions and discussions (3-ID-jr) make use of slide presentations, foam prototypes and story-boards developed for this purpose by each student.
These presentations are followed by production of full-scale mock-ups and/or models to develop the students' designs further (the milestone related to this activity is dubbed the 'look-like' desk review (4-ID-jr) -1:1 with the tutor). Following this students prepare and present (5-ID-jr) their final design proposals at the client premises to an audience comprising the tutor, client stakeholders and their student peers.
The stages in the design process are unambiguously prescribed for the students with the five reviews above situated at key transitions in the focus of attention. The process they follow fits the engineering design process model attributed to Cross (2000) reproduced in Figure Overall it is noticeable that the tutor's engagement with different students and their design ideas has a consistency about it, some key messages are put across but it is striking that he brings these into play for each student opportunistically -at moments when their enactment as design strategies will make a material difference to what they do. This suggests that critiquing concrete design proposals can simultaneously offer a way forward with a particular design short-coming or stumbling block and present an occasion to learn about professional norms more generally.
There are parallels here with the research of others for example the exploration of critique in architectural design in which analogies have been identified as supporting both the solving of problems with tentative design solutions and the invitation to see what the design task might be differently -so serving problem setting (an aspect of the designer's stance) as well as problem solving (what is being designed) (Murphy, Ivarsson & Lymer, 2012) . In making this observation and drawing parallels with others' work about the dual roles of some of the tutor's interventions it is not claimed that pre-meditation is at work. The descriptive exploration below can be read as an account of the tutor's display of skills based on tacit understanding of both how to tutor effectively and what professional design practice entails.
Prescribing activities and goals while also encouraging design reasoning
Close scrutiny of the talk between the tutor and his students shows a distinct contrast between doing and thinking, or put another way between processes and ideas. He also reminds them where they are going next in the process, referring to what needs to be done with the selected design ideas to take them to the next stage (cf. Figure 1 ). In effect, by these means, he acts as project manager and inculcates them as to what a systematic design process entails for a designer.
The three following sub-sections enumerate some of the conversational strategies the tutor uses to perform three types of role in his meetings with students. In each case examples from the transcripts are given to illustrate the strategy identified. Seen in combination, what the tutor does is revealed as using a rich variety of means to achieve a balance between directing, informing and encouraging. This, in turn, places the onus on the student to make choices, develop their own stance, and assume responsibility for the choices they make. He, thus, supports them in developing their own judgment and in becoming self-aware that this is what they are doing.
A source of expertise and authority
The design reviews take place within the prescribed series of activities depicted in Figure 1 Beyond the advice about how to proceed and what will happen next, the tutor positions himself as an authority over a whole range of technical matters related to the design brief, the clients, and well-studied source of object references during designing, which are often seen to be cued to structural relationships between the design at hand and the object drawn in as analogy (see for example Stacey, Eckert & Earl, 2009: p.369 ). 
Coaching and facilitating
Being a 'buddy'
The tutor does not manifest as a buddy conversationally in direct ways. For example, he doesn't imply a shared set of issues to be addressed together by using the collective pronoun 'we'. He does use 'you' to instruct (3.2) and in coaching, and hedges advice to render it more coaching in tone using 'I' for suggestions he directs apparently at himself: (Goldschmidt, Casakin, Avidan & Ronen, 2015) overtly.
We should note here, however, that the students collectively are aware of Gary's credentials as a furniture designer. He has participated as a designer-tutor on their programme in the past; he has a web presence for his professional practice that includes examples of his furniture designs, client history, and so on. These professional credentials arereinforced for the students individually through his interaction with them in the role of design expert and domain authority (as we have seen in section 3.2). So, in some sense we can see that 'being a buddy' pervades all that he does with the students from the point of view that in the field of professional behavior, in the professional behavior he tutors them in, he is a 'kindred spirit and 'on their side' -as designers doing a job for a client.
Having examined how the tutor-student relationship is performed in the design review sessions we now draw attention to how what is going on can be seen as invitation to practice two interrelated forms of designer behavior. Both allow the student as novice designer to develop a sense and command of their design concepts and through this to explore, assert and assess their own design sensibilities. We focus particularly on the notion that emerging design proposals serve as resources for each other, and that, suitably juxtaposed, they can serve to draw attention to distinct qualities and features of design alternatives. As such, design proposals support design(er's own) reasoning and serve as resources for justifying designs to others and are a key element in designerly reasoning.
Reasoning with and through design proposals
The central role of the studio, of design reviews, and of many varieties of crits (peer and tutor) in design education is an acknowledgement of the fundamental role of critique in the practice of designing; in these settings 'individuals learn to think and act in a context of design judgment and situation appropriateness to develop and defend solutions (Gray, 2013: p.8) . In this section attention is drawn to how the tutor presents students with the opportunity to see their designs as rhetorical instruments that can serve design reasoning.
The motivation is to explore further what opportunities the practicing designer tutor's engagement with design projects may be offering novice designers. 'The skillful practice of design involves a skillful practice of rhetoric, not only in formulating the thought or plan of a product, through all of the activities of verbal invention and persuasion that go on between designers, managers, and so forth, but also in persuasively presenting and declaring that thought in products.' (Buchanan, 1989 : p.109) Buchanan, here, is drawing attention particularly to the rhetorical properties of designed artifacts, here we aim to reveal how the tutor exposes his students to the practices of skilled designers of making use of the same rhetorical properties of design proposals both during the design process (section 4.1) and in presenting (the case for) design possibilities to others (section 4.2). We can only suggest that what is presented below are opportunities for experiential learning,
we have no means to assess whether any particular practice advocated by the tutor is put into effect nor whether there are measurable, longer term changes in the range of possible behaviours of any of the students.
Reasoning privately: design thinking
The tutor frequently directs the students what to do, indicating that the proposed actions will lead to productive movement through the design process through the insights that will arise from taking action. :18-19] . It is interesting just to note here that the tutor's suggestions to students that they shift between modes of representation and types of activity to make progress is a consistent feature of better quality design processes and frequent moves such as these are a distinguishing feature of expert performance in design (Cross, 2007: p.111-112) . Frequent transitions cannot be learned as practice in the abstract; Gary gives his advice very concretely tied into some real dilemma a student is currently facing with a project. There is then also the opportunity for a student to learn a more general lesson here if s/he is able to step back and critically examine what has taken place.
As the tutor advises his students about what to do to develop their design concepts and choose between them, he creates opportunities for them to develop their own understanding of a number of things: that their own preferences are legitimate criteria for selecting in favor of one move over another; that their evaluation of the outcomes of moves may legitimately lead them to revise their own preferences and goals; and that meeting hard constraints such as seat height, stability requirements, the practicalities of physical construction and materials' qualities (e.g. strength, flexibility) and production costs may undermine the essential features of a concept they have in mind. Here are examples of Gary presenting these learning opportunities. Firstly, here is Gary In all of the examples of the tutor's instructing to which we draw attention he is making 
Reasoning publicly: design justification
The tutor gives the students the opportunity to develop their understanding not only of what constitutes, for them, the essence of a particular design concept but also how a design proposal constitutes an argument that can serve a persuasive function. He shows them that the presentation of choices to clients can serve as resources for authentic engagement that is aimed at helping the clients realize their goals; as means for them to come to appreciate the qualities of a designers' proposals. Beyond the rhetoric of words lies a rhetoric of things (Buchanan, 1989, p Gary recommends courses of action to his students that will generate what they need to make persuasive arguments about their design proposals. Playing off the different qualities and features of design proposals, one against the other, is a significant aspect of design justification.
The idea of the 'safe' option serves an explanatory function. Explanations presuppose a question; they function to avert misunderstanding (Wittgenstein, 1953: §87) . Professional designers know
how to anticipate what their audiences will raise questions about and will often use an expected, but for some reasonable infeasible or dis-preferred design, to rehearse the arguments against an obvious, or routine, design response. The designs they use in this way serve as rhetorical devices, supporting persuasion -away from the described design as a feasible option in its own right - reminds his students about the brief and the background of product ranges against which they are developing something novel and complementary. Against this backdrop, the case for a proposal is made by successful appeal to the audience. Gary directly guides his students in learning to do this through explicit advice. However, he also helps them to acquire the material for persuasive arguments implicitly by the way he councils them to proceed with developing and responding to their design concepts in ways that invite them to become more self-aware of their own design thinking; specifically how they are generating ideas and evaluating them, or as Schön would have it: their framing, moving and reflecting.
Reasoning competently
Designers have to come to understand what can be called into question (Lawson, 1990: p.134) ; they have to establish the scope of their design intervention -what parts they have control over.
The central activity of designing is 'understanding the field of the context and inventing a form to fit it', these concerns ' are really two aspects of the same process' (Alexander, 1964: p.21 );
Alexander's notion of fit and misfit embrace the idea that as an evolving design is evaluated, the designer understands better the qualities and short-comings of his/her design whilst simultaneously developing his/her understanding of the context. This is what is meant by the observed practice that trained designers focus on solution testing in order to better understand the situation their design is intended to address. Misfit is a relationship between a design proposal and the problem framed by the designer. So a designer's understanding of both -namely that which is designed and that for which it is designed -change as the design proceeds. Misfits claim attention -the tutor, in the meetings studied, is inviting his students to see that both shortcomings and novel aspects of a design, which come to light as a proposal is evaluated, serve equally as useful information that may help them, as designers, to proceed.
In the practice of design, insights about how a design brief might be addressed which come about through working on a particular line of enquiry (such as developing a particular design concept) do of-course influence the conception of, and response to the task as a whole. Noticing something in the evaluation of an idea may prompt or modify another avenue of development. In Schön's terms, this is reflection-in-action. Educating the reflective practitioner involves providing the occasions to learn to reflect-on-action. Gary's talk encourages reflection-on-action. This is a pedagogic strategy. Experiences like the ID-jr project are necessary to move towards competence as a designer -what we see here are suitable pedagogic interventions for the current levels of experience of these novice designers. Using terms from the writings of Nelson and Stolterman (2012: pp233-234) , these students have some capacity (facts and skills at their disposal); they are still developing confidence to take action, as they become more capable in producing designs.
Studies of design and other kinds of creative practice have revealed that some ideas serve entirely as resources to make others possible and may be discarded once that purpose has been served. Studies of architectural practice (Lawson, 2007: pp.65-66) , poets' writing practices (Beatty and Ball, 2010) , collaborative Fine Art practice (McDonnell, 2011) , and text typeface design (Harkins, forthcoming) show that some practitioners are able to articulate their own strategies for scaffolding their creative practice with different sorts of devices. A variety of rhetorical mechanisms, like the often-referenced primary generator (Darke, 1979) serve creative purposes before being discarded once that function has been fulfilled. Making designs serve as sacrificial in pursuit of some (other) design outcome is a subtle aspect of professional practice.
Whilst the tutor's advice to students about evolving their design proposals does not explicitly advocate that specific designs be treated wholesale as sacrificial, he does invite the students to see that pushing through with detailed design for some design ideas -such as considering seat heights, strength of materials, and so on -can serve other ends. These include another subtle aspect of becoming a professional: namely developing a sense of what it is about the 'design concept' that is non-negotiable, from the point of view of the designer; what will irrevocably compromise the design, and what remains negotiable (McDonnell & Lloyd, 2014: pp. 349-350) . Here, again drawing in the language of Nelson and Stolterman, we begin to stray into the territories of competence and of courage (op.cit.).
And, in passing, we note again here (as in section 4.1 above) that the tutor's suggestions about action resonate with another characteristic of expert performance, namely alternation between working in depth and in breadth (Cross, 2007: pp.110-113) . We can see him advocate pushing a bit deeper to explore some ideas to arrive at sufficient understanding to make a confident decision about whether, as well as how, to proceed with a particular line of development. Again, he does this by giving concrete advice to address a very particular circumstance at a specific moment in a student's work. We are not able to say, on the basis of the data available, whether or not the student learns something transferrable to other contexts from this experience.
Individual professional designers rarely work in isolation and rarely design for themselves. A designer's need to explain his reasoning and to justify decisions, to communicate and co-operate with others, is an integral part of the practice of his/her profession. In moving from novice designers to competent ones designers become answerable for the choices they make (Dreyfus, 2001: p.36 ). This implies a certain level of awareness of what they have done and the decisions they have made and an ability to communicate this. Close examination of how Gary instructs his students shows us a highly skilled, nuanced set of activities which help to demystify how 'knowing how' is nurtured through careful navigation between modes of instruction using a rich variety of conversational strategies.
In section 3 a set of roles drawn from prior studies of practitioner designers critique of novice designers' work was used as a device for examining a tutor's conversational strategies in 1:1 design reviews with several of his students. Paying close attention to apparently unremarkable, everyday academic practices draws to notice phenomena that otherwise might be undervalued or overlooked. In this work, after drawing out the roles the tutor plays during the design reviews examined we have focused on how the tutor points to means for students to progress their designs and how he shows them that they can use their emerging designs as resources for their own design thinking, and, if they are sufficiently self-aware of their own reasoning, how this same reasoning, evidenced in design proposals, can be used to draw others' attention to qualities in their designs. These practices are characteristic of professional behavior. The professional designer tutor, operating within and across the two fields of action (Gray, 2014) , offers his students opportunities to develop a critical awareness of what are the reasons for the choices they make and indicates to them how their own impositions -preferences, priorities, and so on -must play a part in driving their designs to a conclusion. By these means he plays some part in both their inculcation into the design profession and their exploration of what are to become their own design sensibilities.
